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There are numerous studies investigating the capital
structure behavior of firms listed on Borsa Istanbul (Ata & Ag,
2010; Bayrakdaroglu, Ege, & Yazıcı, 2013; Gu¨ler, 2010;
Sayılgan, Karabacak, & Ku¨c¸u¨kkocaoglu, 2006; Sayılgan &
Uysal, 2011). The main focus of most of these studies is the
determinants of capital structures of public firms. In these
studies, researchers analyze the potential determinants of
capital structures of publicly traded firms, in various* The authors thank Ali Kutan (the Editor), an anonymous referee, Berna
Bulgurcu, Serkan Yılmaz Kandır, and Yıldırım Beyazıt O¨nal. An earlier
version of this paper was titled “Do Firms Follow Target Capital Structures?
Evidence from Borsa Istanbul”.
* Corresponding author. Tel.: þ90 (0)322 338 72 54.
E-mail addresses: earioglu@cu.edu.tr (E. Arioglu), ktuan@cu.edu.tr
(K. Tuan).
Peer review under responsibility of Borsa _Istanbul Anonim Şirketi
Production and hosting by Elsevier
http://dx.doi.org/10.1016/j.bir.2014.02.002
2214-8450/Copyright  2014, Borsa Istanbul Anonim_ Şirketi. Production and hosregression settings. Based upon the direction of the derived
relationship between leverage variables and firm characteris-
tics, researchers suggest whether the capital structure of pub-
licly traded firms support the trade-off theory and/or pecking
order theory.
In this study we take a different approach to investigate this
issue. We do not investigate the explanatory power of various
firm characteristics on leverage ratios, but actually utilize
these firm characteristics, which have been documented to be
significant determinants of leverage ratios, in order to estimate
target leverage ratios for firms listed on Borsa Istanbul. Next,
we investigate whether firms’ actual leverage ratios deviate
from these targets, and if they deviate how fast they close this
deviation.
The investigation of whether or not public firms adjust their
leverage ratios towards target leverage ratios, and if they do,
how fast they adjust their leverage ratios towards these target
would provide insights into understanding the behavior of firm
management while considering financing decisions. In devel-
oped economies, such as US economy, firms have access to
various types of funds, including but not limited to corporate
bonds, long term credits from banks, and seasoned equity
offerings. However, it is not typical for a public firm in Turkeyting by Elsevier B.V. Open access under CC BY-NC-ND license.
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case of seasoned equity offerings, as well. In addition, firms
usually have access to debt that is in nature shorter term (Erol,
2004). According to Sorge and Zhang (2007), Turkey is
among the top 3 countries in terms of companies’ average
short term debt to total debt ratios, with Malaysia and China.
These factors could potentially affect the financing decisions
of management and it might not be able to adjust leverage
ratios towards target leverage ratios even if it intends to. Thus,
we might observe a different behavior of firms compared to
more developed economies, in terms of adjusting their capital
structure. Based on the discussion in Antoniou, Guney, and
Paudyal (2008), we believe that it is important to provide
evidence from countries with different financing orientations
and financing options availability. For example, Crnigoj and
Mramor (2009) argue that compared to developed countries,
different factors could be at work when firms make their
capital structures decisions in emerging countries. Oztekin and
Flannery (2012) suggest that legal and financial traditions in
various countries correlate with adjustment speeds signifi-
cantly. Lee, Oh, & Park (in press) provide evidence suggesting
that the behavior of firms in terms of capital structure choices
could be different than those in more developed economies.
In finance literature, trade-off theory has been one of the
most widely discussed and investigated theories of capital
structure decisions of firms. In addition, pecking order theory
and market timing theory, which are beyond the scope of this
paper, have also attracted significant attention for explaining
the financial decisions of firms. The tradeoff model suggests
that as a result of the trade-off between the potential benefits
and costs of debt, firms would have optimal capital structures.
Accordingly, managers should make financing decisions in
such a manner that the firm reaches its optimal capital struc-
ture. Based on this argument, the main prediction would be
that firms would have target capital structures and adjust their
leverage levels towards the target, in order to maximize firm
value. On the other hand, according to the alternative capital
structure theories, leverage will not have a very important
effect on firm value, and thus firms would not consider
following target leverage ratios, at least not as a priority.
Investigating whether or not firms follow target leverage
ratios, Fama and French (2002), Leary and Roberts (2005),
Flannery and Rangan (2006), Kayhan and Titman (2007),
Nieh, Yau, and Liu (2008), Huang and Ritter (2009),
Harford, Klasa, and Walcott (2009), provide evidence in
support of the prediction of trade-off theory that firms would
follow target leverage ratios and they would rebalance their
capital structures towards a target capital structure. On the
other hand, Hovakimian (2004) and Denis and McKeon (2012)
provide evidence suggesting the opposite; that firms’ capital
structure choices frequently move them away from their target
capital structure, rather than moving them towards the target,
as opposed to the prediction of trade-off theory.
As we have mentioned earlier, there are various studies
investigating the capital structures of firms listed on Borsa
Istanbul. In terms of findings in support of trade-off theory and/
or pecking order theory, based on survey answers given byfinancial executives of firms listed on Borsa Istanbul, Arslan
(2005) reports that majority of the firms set a target capital
structure and the targets are followed systematically. Demirhan
(2009) suggest that the capital structure behavior of firms listed
on Borsa Istanbul support pecking order theory, whereas
Sayılgan and Uysal (2011) suggest that the capital structure
behavior of firms listed on Borsa Istanbul broadly support trade-
off theory. On the other hand, Ata and Ag (2010) suggest that
the capital structure behaviors of firms listed on Borsa Istanbul
are supportive of both trade-off theory and pecking order the-
ory. In a more recent study, Bayrakdaroglu et al. (2013) suggest
that firms listed at Borsa Istanbul do not have target leverage
ratios, and pecking order theory is more successful than trade-
off theory in explaining capital structures of firms.
Different than the studies that investigate the capital
structure behaviors of firms listed on Borsa Istanbul, we utilize
the findings of these studies in terms of potential firm char-
acteristics that explain leverage ratios of firms, and estimate
target leverage ratios for firms. By employing these target
leverages in speed of adjustment estimations, we are able to
investigate whether firms follow target capital structures.
Among all the potential variables utilized in these studies, we
employ the variables suggested by Frank and Goyal (2009) as
the most reliable factors in explaining leverage, which are
employed in the most recent literature in studies such as Denis
and McKeon (2012).
We conduct our analysis by investigating firms’ leverage
levels, details of which are discussed in the following section,
for non-financial firms listed on Borsa Istanbul between the
years 1998 and 2010. Our findings, which we discuss in greater
detail in the results section, show that throughout the whole
sample period, on average, the market leverage ratio is 0.280
whereas the target market leverage ratio, on average, is 0.264.
In terms of book leverage ratios, on average, the book leverage
ratio is 0.214, whereas the target book leverage ratio is 0.206.
Naturally, these figures are just descriptive statistics, thus do not
provide us with the opportunity to make any conclusions.
Therefore, we estimate the speed of adjustment for public
firms’ leverage ratios towards target leverage ratios. This is
motivated by the discussion of Fama and French (2002) that
pecking order theory predicts a SOA that is indistinguishable
from zero, whereas trade-off theory predicts a SOA that is
“reliably positive”. The same argument could apply to the case
of market timing theory as well.
In prior studies, speed of adjustment has been estimated by
Fama and French (2002), Flannery and Rangan (2005),
Lemmon, Roberts, and Zender (2008), and Huang and Ritter
(2009). We employ 3 different estimation methods widely
applied in the literature in speed of adjustment estimations, to
investigate the firms traded at Borsa Istanbul. When the speed
of adjustment is estimated using pooled OLS regressions, the
speed of adjustment is estimated as approximately 15%,
whereas it is estimated as approximately 49% when the speed
of adjustment is estimated using firm fixed effects regressions.
However, both these estimation methods have been criticized
as being biased. Thus we also estimate the speed of adjustment
by using GMM system estimation technique, which is widely
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the speed of adjustment as approximately 29%. As Fama and
French (2002) discuss (Fama & French, 2002; pp 19), this
significant speed of adjustment is consistent with the predic-
tion of trade-off theory.
The rest of the paper is organized as follows. Section II
describes the data and methodology. Section III presents the
results. And we make our concluding remarks in Section IV.
2. Data and methodology
We analyze the capital structure decisions of firms listed on
Borsa Istanbul between the years 1998 and 2010. The data
necessary for our analysis is obtained from COMPUSTAT
global annual database, which gathers financial data for firms
listed on Borsa Istanbul through financial statements submitted
to Borsa Istanbul by the listed firms. Firms missing data
necessary for leverage calculations, as well as financial firms
are excluded from the sample. This leaves us with a final
sample of 148 firms. However, not all the firms in the sample
have all the observations for the whole sample period, leaving
us with an unbalanced panel data.
For our analysis, we calculate 2 leverage ratios. One of the
leverage measures we use is book leverage, which is defined as
the sum of long term debt and current debt divided by total
assets. We also calculate the market leverage. It is defined as
below by Flannery and Rangan (2006) and Denis and McKeon
(2012):
Market leverageðitÞ ¼ LTDðitÞ þDiCLðitÞ
LTDðitÞ þDiCLðitÞ þ ½SPðitÞ NofSðitÞ
where LTD is total long term debt, DiCL is the debt in current
liabilities, SP is the common share price at year end, and NofS
is the number of common shares outstanding.
In the prior literature, there are other variations of leverage
ratios used. One of these is total liabilities to total assets ratio
as in Rajan and Zingales (1995). This definition includes items
as accounts payable in total liabilities. However, our focus is
on active capital structure choices of firms. Thus, such items
reflecting transaction purposes rather than financing purposes,
might cause the leverage ratios to be overestimated.
The main goal of this study is to estimate the speed of
adjustment of leverage ratios towards target leverage ratios.
Therefore, we need a proxy for long run target leverage, since it
is not observable. Thus, we predict the target market leverage
ratio using a double-sided tobit regression model censored at
0 and 1 for each year where actual market leverage is regressed
on a set of independent variables. The regression model we use,
based on Denis and McKeon’s (2012) model, is:
Leverageit ¼ aþ b1ðMed: ind: leverageÞi; t1 þ b2ðM=BÞi; t1
þ b3ðFA=TAÞi; t1 þ b4ðOI=TAÞi; t1
þ b5½lnðTAÞi; t1 þ ε
ð1ÞThe regression model is estimated for each year. We esti-
mate target leverage ratios for each firm i in year t. The de-
viations from the target estimated by the above regression
provide a measure of the deviation of the firm’s leverage from
that of firms in the same industry with similar characteristics
(Denis & McKeon, 2012).
Frank and Goyal (2009) suggest the independent variables
employed in the above regression as the most reliable factors
in explaining leverage. In the above specification, Med. Ind.
Market Leverage is the median industry market leverage, M/B
is the market-to-book value of assets ratio (proxy for growth
options), Operating Income to Total Assets ratio (OI/TA) is the
proxy for profitability, Fixed Assets to Total Assets ratio (FA/
TA) is the proxy for asset tangibility, and ln(TA) is the natural
logarithm of total assets as a proxy for firm size. Market-to-
book ratio is defined as:
M=Bit¼ TAit SEitDTITCitþ ½SPit NofSit þ PSit
TAit
where TA is Assets (total), SE is Stockholders’ Equity (total),
DTITC is Deferred Tax & Investment Tax Credit, PS is
Preferred Stock (liquidating value). To calculate FA/TA we
divide Property Plant & Equipment by Total Assets. OI/TA is
calculated by dividing Operating Income Before Depreciation
by Total Assets.
Whenever book leverage is employed in the analysis,
market leverage is replaced by book leverage values. Unlike
Kayhan and Titman’s study (2007), we estimate separate
annual regressions. This allows us to avoid incorporating ex-
pected inflation into the model. The reason is that expected
inflation will be uniform across all firms each year. In addition,
to have causality from independent variables to the dependent
variable, we use the lagged values of the independent
variables.
Before, we proceed with the details of speed of adjustment
estimation, we present the descriptive statistics for the firms in
our sample in Table 1.
Table 1 shows that the mean book leverage value is 0.2141,
whereas the mean market leverage value is 0.2804. On the
other hand, the mean value of the median industry book
leverage is 0.1971, whereas the mean value of the median
industry market leverage is 0.2477. The median industry le-
verages are the median leverage values of the firms in the same
industry as the firm i in year t. The figures presented in Table 1
are the mean values of all the median industry leverage values
for the firms in the sample. The mean M/B ratio of assets is
1.3226, the mean ln(TA) is 5.9082, the mean FA/TA is 0.3389
and the mean OI/TA is 0.1189. The variables presented in
Table 1 and utilized throughout the paper are winsorized at 1%
and 99%.
Next, we proceed with the methodology employed for
speed of adjustment estimations. Speed of adjustment (SOA),
which shows the speed with which firms close the gap between
previous year’s leverage and target leverage of the current
period, has been estimated in several recent studies, by
employing various models. Among these are Pooled OLS and
Table 1
Descriptive statistics and correlation matrix (1998e2010). The table presents
the descriptive statistics for the firms listed on Borsa Istanbul between the
years 1998 and 2010. The firms covered are non financial firms, with data
necessary for leverage calculations. The sample period covers 1160 firm year
observations. Book leverage is the sum of long term debt and current debt
divided by total assets. Market leverage is the sum of long term debt and debt
in current liabilities divided by the sum of long term debt, debt in current
liabilities, and number of common shares outstanding multiplied by common
share price at year end. Median industry book and market leverages are the
median values for industry book and market leverages, and are represented by
MIBL and MIML, consecutively. Ln(TA) is the natural logarithm of total
assets, FA/TA is Property Plant & Equipment divided by Total Assets. OI/TA
is Operating Income Before Depreciation divided by Total Assets.
Panel A: descriptive statistics
Mean Standard deviation
Book leverage 0.2141 0.2281
Market leverage 0.2804 0.2783
Med. ind. book leverage 0.1971 0.1096
Med. ind. market leverage 0.2477 0.1827





Speed of adjustment. In GMM-SYS, the first difference of the equation
Levit ¼ (1  l)$Levit1 þ lai þ lbXit1 þ εit is taken resulting in:
Levit Levit1¼ (1 l)$(Levit1 Levit2)þ lb(Xit1 Xit2)þ (εit εit1).
Both equations are run as a system at the simultaneously. For the first equation,
the lagged differences are used as instruments. For the second equation, lagged
levels are used as instruments. The dependent variable is the change in book
leverage between the year t and t 1 of firm i. The independent variables are the
same as described earlier in the text. The t-statistics are reported in parenthesis and
use heteroskedastic consistent standard errors. The results are presented using
book leverage.
Panel A: GMM-SYS Panel B: pooled OLS Panel C: fixed effects
Coef. Coef. Coef.
Leverageit1 0.7031 Leverageit1 0.8475 Leverageit1 0.5077
(21.61) (51.19) (15.69)
MBit1 0.0001 MBit1 0.0001 MBit1 0.0001
(6.42) (0.89) (0.83)
OI/TAit1 0.0142 OI/TAit1 0.0391 OI/TAit1 0.0057
(0.58) (1.71) (0.16)
FA/TAit1 0.0282 FA/TAit1 0.0217 FA/TAit1 0.0415
(1.68) (1.42) (1.17)
ln(TA)it1 0.0046 ln(TA)it1 0.0024 ln(TA)it1 0.0016
(4.61) (2.05) (0.52)
Ind. medianit1 0.0835 Ind. medianit1 0.0345 Ind. medianit1 0.1240
(2.18) (1.09) (2.84)
Half life 1.96 Half life 4.18 Half life 1.02
Year dummies Yes Year dummies Yes Year dummies Yes
Obs# 1020 Obs# 1020 Obs# 1020
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(Huang & Ritter, 2009):
Levit Levit1 ¼ lðTarLevit Levit1Þ þ εit ð2Þ
and
TarLevit ¼ ai þ bXit1 ð3Þ
where Levit is the book leverage of firm i at the end of year t,
TarLevit is the target leverage for firm i, l is the Speed of
adjustment, a is the firm fixed effect and Xit1 is vector of firm
characteristics and year dummies. The Pooled OLS version of
the model, without firm fixed effects would not include a in
the model.
However, both of these models have been criticized by
various researchers. As stated by Hsiao (2003) and Baltagi
(2005) and also in Lemmon et al. (2008) and Huang and
Ritter (2009), the SOA estimated by the Pooled OLS model
would be biased downward, while the SOA estimated by the
Firm Fixed Effects model would be biased upward.
Generalized Methods of Moments (GMM) has been
employed in the most recent SOA studies, as alternatives to
these 2 models. The goal is to avoid the potential biases and
short time dimension problems. As one potential remedy,
Lemmon et al. (2008) and Antoniou et al. (2008) employ the
system GMM (GMM-SYS). In GMM-SYS, the first difference
of the equation (4) below is taken:
Levit ¼ ð1 lÞLevit1 þ lai þ lbXit1 þ εit ð4Þ
resulting in equation (5) as:
Levit Levit1 ¼ ð1 lÞðLevit1 Levit2Þ þ lbðXit1
Xit2Þ þ ðεit  εit1Þ ð5ÞHere, both equations (4) and (5) are run as a system at the
simultaneously. For equation (4), the lagged differences are
used as instruments, whereas for equation (5), lagged levels
are used as instruments (Huang & Ritter, 2009). In addition to
GMM-SYS, long differencing GMM (GMM-DIF) is also
employed widely in the literature in the recent year. However,
SOA estimation or countries such as Turkey, where the firm-
year observation numbers are limited is not efficient due to
the length of lags needed in the estimation. In addition,
Antoniou et al. (2008) criticize the GMM-DIF for estimating
poorly performing estimators in short sample periods.
3. Results
In this section, we present our findings regarding the SOA
estimation for firms listed on Borsa Istanbul between the years
1998 and 2010. As Fama and French (2002) discuss, pecking
order theory predicts a SOA that is indistinguishable from
zero, whereas trade-off theory predicts a SOA that is “reliably
positive”. Thus, our findings regarding SOA would be
important evidence in terms of suggesting that firms have
target capital structures and they follow these targets when
they make financial decisions.
Table 2 presents our findings regarding speed of adjustment
of leverage levels for firms listed on Borsa Istanbul, derived by
using book leverages in the estimations. We present our
findings regarding the speed of adjustment in their current
format to provide an opportunity to compare the findings with
those of Lemmon et al. (2008, pp. 1599). Panel B shows the
SOA estimated by employing pooled OLS. The SOA result for
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suggests that firms listed on Borsa Istanbul close, on average,
15.25% of the gap between previous year’s leverage and the
target leverage for the current year. On the other hand, panel C
shows SOA estimated by firm fixed effects. The SOA result for
firm fixed effects is 49.23%, with a half life of 1.02 years. This
suggests that firms listed on Borsa Istanbul close, on average,
49.23% of the gap between previous year’s leverage and the
target leverage for the current year. However, as we have
mentioned, both pooled OLS results and firm fixed effects
results are criticized in the literature for estimating biased
estimates. The SOA derived by pooled OLS is criticized for
being downward biased, whereas the SOA derived by firm
fixed effects is criticized for upward biased.
Due to these potential biases, we also estimate SOA by
GMM-SYS, which is suggested to be not biased like the other
two methods just mentioned. The results for GMM ¼ SYS
estimation are presented in panel A of Table 2. The SOA result
for GMM-SYS is 29.69%, with a half life of 1.96 years. This
suggests that firms listed on Borsa Istanbul close, on average,
29.69% of the gap between previous year’s leverage and the
target leverage for the current year. In the Table, half life is the
number of years that it takes for a firm to move halfway to-
ward its target capital structure as implied by the SOA (Huang
& Ritter, 2009).
When the SOA is estimated by employing market leverages
in the estimations, rather than book leverages as presented in
Table 2, the findings are parallel. The SOA estimated by
employing market leverages in the estimations are 25.99%,
51.08% and 35.16%, respectively for pooled OLS, firm fixed
effects and GMM-SYS, respectively.
In prior studies, for stock markets in USA, Fama and
French (2002) report SOA of 15%e18% estimated by
pooled OLS, whereas Flannery and Rangan (2005) report SOA
of 34.4% estimated by firm fixed effects. On the other hand,
Lemmon et al. (2008) report SOA of 25% estimated by GMM-
SYS. Our results are parallel to these figures, in terms of the
magnitudes of potential biases when different estimation
specifications are employed.
Overall, in light of the discussions in Fama and French
(2002), the significant SOA estimates we have derived
employing various estimation methods are supportive of the
predictions of trade-off theory.
4. Conclusions
There are various studies investigating the capital structure
behavior of firms listed on Borsa Istanbul, with the main focus
of determining the determinants of capital structures of public
firms. In these studies, the main approach is to analyze the
potential determinants of capital structures of public firms, in
various regression settings and making suggestions regarding
whether the capital structure of public firms support the trade-
off theory and/or pecking order theory. However, in this study,
we take a different approach and investigate the speed of
adjustment for leverage ratios of firms listed on Borsa Istanbul,
to test the prediction of the trade-off theory, by investigatinghow fast they close the deviation between the previous year’s
leverage ratio and the current year’s target leverage.
Using various estimation procedures employed in the
literature for speed of adjustment estimations, we estimate the
speed of adjustment of capital structures for firms listed on
Borsa Istanbul, between the years 1998 and 2010. Our findings
suggest that, when the speed of adjustment is estimated using
pooled OLS regressions, the speed of adjustment is estimated
as approximately 15%, whereas it is estimated as approxi-
mately 49% when the speed of adjustment is estimated using
firm fixed effects regressions. However, both these estimation
methods have been criticized as being biased. Thus we also
estimate the speed of adjustment by using GMM system
estimation technique, which is widely applied in the literature.
The results of this estimation suggest the speed of adjustment
as approximately 29%. As Fama and French (2002) discuss
(Fama & French, 2002; p. 19), this significant speed of
adjustment is consistent with the prediction of trade-off theory.
Thus we provide evidence in accordance with the prediction of
trade-off theory.
Naturally, the reader would be interested in the implications
of these findings. As taught by many academicians even in
introductory finance lectures, the cost of capital for the firm is
calculated based on the capital structure of the firm. No matter
which model is employed in valuation models, cost of debt
and cost of equity, both of which are determinants of the cost
of capital, would have effects on firm risk and value. First of
all, when firms do not utilize the tax benefits of debt to the
point that it does not create value anymore, the firm lets
additional value forgo. In addition, as discussed by Jensen
(1986), for firms with free cash flow problems, additional
debt would serve as a disciplining mechanism to potentially
increase operating efficiencies, leading to value creation. On
the other hand, firms with excess levels of debt would face
financial distress costs, which would not increase the cost of
debt only, but also the cost of equity due to increased risks.
This would have a negative effect on firm value. In addition,
high levels of debt would have limitations on the financial
flexibility of the firm, which in return could mean forgone
investment opportunities that could have created value.
Based on these arguments, our findings suggesting that
firms adjust their leverage ratios towards target capital struc-
tures, where the cost of financial distress and free cash flow are
lowered and the benefits of tax advantage of debt and financial
flexibility are increased, would be interpreted as firms’ at-
tempts to maximize value. Thus, the capital structure choice of
the firm would have a direct effect on the cost of capital and
the value of the firm. And value created for shareholders is
what investors would be expected to value, according to the
shareholder wealth maximization arguments. Therefore, our
findings would be of vital importance for investors in terms of
providing them with insight in predicting the financing
behavior of publicly traded firms and accordingly in making
their portfolio decisions.
Future studies could investigate why these displacements
from target leverage ratios occur in the first place, and firms’
efforts to achieve target leverage ratios following the
131E. Arioglu, K. Tuan / Borsa I_stanbul Review 14 (2014) 126e131displacements, potentially through the investigation of specific
events such as in the studies by Harford et al. (2009) con-
cerning acquisitions, and Gombola and Arioglu (2013) con-
cerning reverse leveraged buyouts and following pro active
leverage increases.
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